Synthesis of the 3-sulfates of N-acetylcysteine conjugated bile acids (BA-NACs) and their transient formation from BA-NACs and subsequent hydrolysis by a rat liver cytosolic fraction as shown by liquid chromatography/electrospray ionization-mass spectrometry.
Previous work from this laboratory has reported the chemical synthesis of N-acetylcysteine (NAC) conjugates of natural bile acids (BAs) and shown that such novel conjugates can be formed in vivo in rats to which NAC has been administered. The subsequent fate of such novel conjugates is not known. One possible biotransformation is sulfation, a major pathway for BAs N-acylamidates in patients with cholestatic liver disease. Here, we report the chemical synthesis of the 3-sulfates of the S-acyl NAC conjugates of five natural BAs (cholic, chenodeoxycholic, deoxycholic, ursodeoxycholic, and lithocholic). We also measured the sulfation of N-acetylcysteine-natural bile acid (BA-NAC) conjugates when they were incubated with a rat liver cytosolic fraction. The chemical structures of the BA-NAC 3-sulfates were confirmed by proton nuclear magnetic resonance, as well as by means of electrospray ionization-linear ion trap mass spectrometry with negative-ion detection. Upon collision-induced dissociation of singly and doubly charged deprotonated molecules, structurally informative product ions were observed. Using a triple-stage quadrupole instrument, selected reaction monitoring analyses by monitoring characteristic transition ions allowed the achievement of a highly sensitive and specific assay. When BA-NACs were incubated with a rat liver cytosolic fraction to which 3'-phosphoadenosine 5'-phosphosulfate was added, sulfation occurred, but the dominant reaction was hydrolysis of the S-acyl linkage to form the unconjugated BAs. Subsequent sulfation occurred at C-3 on the unconjugated BAs that had been formed from the BA-NACs. Such sulfation was proportional to the hydrophobicity of the unconjugated bile acid. Thus, NAC conjugates of BAs as well as their C-3 sulfates if formed in vivo are rapidly hydrolyzed by cytosolic enzymes.